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[57] ABSTRACT 

The present invention is a method and apparatus for pro- 
viding a vehicle entertainment control system that controls 
a plurality of display units. The vehicle entertainment con- 
trol system includes a remote override control circuit 
capable of activating a remote signal for moving at least one 
of the plurality of display units between a first position and 
a second position. In addition, the vehicle entertainment 
control system includes a local display unit movement 
control circuit coupled to one of the plurality of display 
units. The local display unit movement control circuit 
includes a photodiode coupled to said local display unit 
movement control circuit, the photodiode transmits a light 
beam capable of being reflected from a reflective surface 
near the photodiode to make a reflected light beam, and a 
photodetector coupled to the local display unit movement 
control circuit, the photodetector providing a signal to the 
local display unit control circuit upon detection of said 
reflected light beam to move the one of the display units 
between the first position and the second position. 

20 Claims, 8 Drawing Sheets 
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Figure 2 


06/17/2004, EAST Version: 1.4.1 


U.S. Patent Sep. 22, 1998 Sheet 3 of 8 5,811 



06/17/2004, EAST Version: 1.4.1 


U.S. Patent Sep. 22, 1998 Sheet 4 of 8 


5,811,791 



06/17/2004, EAST Version: 1.4.1 


U.S. Patent Sep. 22, 1998 Sheet 5 of 8 5,811,791 



06/17/2004, EAST version: 1.4.1 


U.S. Patent Sep. 22, 1998 Sheet 6 of 8 5,811,791 



To RPT swi tch 24 

Figure 4 
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Figure 5 
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Figure 6 
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METHOD AND APPARATUS FOR 
PROVIDING A VEHICLE ENTERTAINMENT 
CONTROL SYSTEM HAVING AN OVERRIDE 
CONTROL SWITCH 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to the field of vehicle 
entertainment control systems. More particularly, the 
present invention relates to a vehicle entertainment control 
system having a remote and/or local override control switch 
for moving one or more display units between an exposed 
position and a stowed position. 

2. Description of Related Art 

Over the last few decades, commercial aircraft have 
become a necessary mode of transportation for personal and 
business reasons. In order to improve passenger comfort, 
many commercial airlines have in-flight entertainment sys- 
tems which include in-flight television display units for 
displaying movies and other programming. The display 
units are typically stowed in a cavity in the ceiling of the 
passenger cabin located above the passenger seats. During 
viewing, the display units are placed in an exposed position. 
Because the display units extend downwards from the cabin 
ceiling, there is a constant danger that a passenger in transit 
will hit a display unit, thereby injuring himself and damag- 
ing it. Moreover, the Federal Aviation Administration 
("FAA") requires that all display units be concealed when 
the cabin loses power or during an emergency situation. It 
would therefore be desirable to have a vehicle entertainment 
control system having a remote and/or local override control 
switch for moving one or more display units between an 
exposed position and a stowed position to facilitate the 
passenger's departure from and return to his seat. 

Membrane and electro-mechanical switches are typical 
switches that can be implemented for moving a vehicle 
entertainment control system display unit. However, such 
switches have certain disadvantages associated with them. 
First, a membrane switch has been proven to be unreliable. 
In particular, when the membrane switch is cycled too long 
or too hard, it remains permanently in the closed position. 
Moreover, the switch is typically marketed as a 0.50 inch 
square and when installed, is of a marginally acceptable 
quality from an aesthetic standpoint. 

Second, an electro-mechanical switch must be adjusted 
because it will only operate within a specific mechanical 
range. In addition, if the switch is not pushed far enough or 
if it is pushed too far, the switch may be damaged. An 
electro-mechanical switch also fails to work if the contacts 
within the switch are subjected to liquid, grease, or some 
other product that insulates the switch contacts. Although 
electro-mechanical switches are more reliable than mem- 
brane switches, they are still of unacceptable reliability. 
Both membrane and electro-mechanical switches tend to be 
expensive. Other types of switches such as inductive and 
capacitive switches have poor reliability when subjected to 
radical changes in humidity and temperature. 

Therefore, there is a need for a vehicle entertainment 
control system having a simple, elegant, and highly reliable 
remote and/or local override control switch for moving one 
or more display units between an exposed position and a 
stowed position. 

SUMMARY OF THE INVENTION 

The present invention is a method and apparatus for 
providing a vehicle entertainment control system that con- 
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trols a plurality of display units. The vehicle entertainment 
control system includes a remote override control circuit 
capable of activating a remote signal for moving at least one 
of the plurality of display units between a first position and 

5 a second position. In addition, the vehicle entertainment 
control system includes a local display unit movement 
control circuit coupled to one of the plurality of display 
units. The local display unit movement control circuit 
includes a photodiode coupled to said local display unit 

10 movement control circuit, the photodiode transmits a light 
beam capable of being reflected from a reflective surface 
near the photodiode to make a reflected light beam, and a 
photodetector coupled to the local display unit movement 
control circuit, the photodetector providing a signal to the 

15 local display unit control circuit upon detection of said 
reflected light beam to move the one of the display units 
between the first position and the second position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 The objects, features and advantages of the present inven- 
tion will become apparent from the following detailed 
description of the present invention in which: 

FIG. 1 illustrates a display unit assembled into a passen- 
ger cabin of an aircraft. 

25 & 

FIG. 2 illustrates a side view of a display unit typically 
installed in a passenger cabin overhead of an aircraft. 

FIG. 3A illustrates a side view of a local override control 
switch suitable for use with the present invention. 
30 FIG. 3B illustrates a side view of another embodiment of 
a reflective phototransistor switch suitable for use with the 
present invention. 

FIG. 3C illustrates a side view of yet a third embodiment 
of a reflective phototransistor switch suitable for use with 
35 the present invention. 

FIG. 4 illustrates one embodiment of the reflective pho- 
totransistor switch control circuit suitable for use with the 
present invention. 
^ FIG. 5 illustrates the reflective phototransistor switch 
being activated by a person's finger placed near the aperture. 

FIGS. 6 illustrates a block diagram of a vehicle entertain- 
ment control system having local and remote override 
control switches for moving a plurality of display units 
45 between a stowed position and an exposed position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention relates to a vehicle entertainment 

50 control system having one or more remote and/or local 
override control switches for moving one or more display 
units between an exposed position and a stowed position, the 
vehicle entertainment system preferably being implemented 
during in-flight. In the preferred embodiment, the display 

55 unit is a liquid crystal display ("LCD") monitor. As dis- 
cussed herein, a "vehicle" may include, but is not limited to, 
an aircraft, train, ferry, bus, or any other mode of mass 
transit. For clarity, the present invention will be described 
during implementation within a commercial aircraft. 

60 Throughout the detailed description, a number of illustrative 
embodiments are described in order to convey the spirit and 
scope of the present invention. While numerous specific 
details are set forth to describe the preferred embodiment of 
the invention, such details may not be required to practice 

65 the present invention. 

FIG. 1 illustrates a display unit 10 assembled into a 
passenger cabin 12 of an aircraft. Referring to FIG. 1, a 
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frame 14 is mounted into a ceiling cavity 16 of a cabin to the retract surface 20. Adjacent to the RPT switch 24 is a 

overhead 18 above the passenger seating area for stowing a cavity (or recess) 62 having sufficient space to fit a person's 

display unit. Although FIG. 1 shows only one display unit, finger for activating the RPT switch 24. An aperture 22 is cut 

the passenger cabin includes a plurality of such display out of the retract surface 20A and aligned with the path of 

units. Normally, the display units 10 are placed in a stowed 5 the light beam 40. Thus, to activate the RPT switch 24 and 

position, parallel with the frame 14. During viewing of move the local display unit, a person's finger (or other type 

programming such as a movie, the display units 10 are of reflective object) is placed in the cavity 62 to reflect the 

moved into an exposed position. In the embodiment of FIG. light beam 40 back into the RPT switch 24. 

1, the display units are pivo tally coupled to the frame 14. FIG. 4 illustrates one embodiment of the reflective pho- 

However, in a first alternative embodiment, the display units 10 totransistor switch control circuit suitable for use with the 

10 are placed in the cabin overhead 18 perpendicular to the present invention. Referring to FIG. 4, the control circuit 42 

frame 14 when in the stowed position and moved down includes a controller 44 having an input signal line 46, a 

vertically (either automatically or manually) until they are control signal line 48, and an output signal line 50, a power 

viewable by passengers. In a second alternative circuit 52, and resistors 54 and 56. The input signal line 46 

embodiment, the display units 10 are placed outside the 1<; t0 the controller 44 indicates whether the RPT switch 24 is 

ceiling cavity 16 positioned at an angle with respect to the activated, the control signal line 48 controls the power 

frame 14 when in the stowed position. With respect to the circmt 5 ? to \ Fading power to the RPT switch 24, and the 

embodiment of FIG. 1, the display units 10 are spaced apart ou ?8P* t™ 50 controls the movemen of the vehicle 

4l _ c . f, ; iL • li l .l entertainment control system display umt 10. The output 

every three rows of seats, so that they are viewable by the sigQal Une 5Q fc couple / to an ele £ric m otor (not shown) of 

passengers. 20 the display unit 10 When ena bl e d, the output signal line 50 

FIG. 2 illustrates a side view of a display unit 10 typically moves me display ^ 10 from an exposed position to a 

installed in a passenger cabin overhead 18 of an aircraft. stowed position or from a stowed position to an exposed 

Referring to FIG. 2, the display unit 10 is moved between a position. 

stowed position and an exposed position. The bottom side of When the vehicle entertainment control system is in the 

a cabin overhead 18 is a retract surface 20. The retract 25 non-operational mode (e.g., during takeoff, landing, etc.), 

surface includes an aperture 22 for operating a local override the display unit 10 remains and is maintained in the stowed 

control switch (not shown), which is mounted on the inside position. Moreover, during the non-operation mode, the 

of the cabin overhead 18, from the passenger seating area. In controller 44 disables the control signal line 48. This in turn 

an alternative embodiment, a local override control switch disables the power circuit 52, so that power to the RPT 

may be placed on the back side of the display unit 10 in 30 switch 24 is terminated. When the vehicle entertainment 

addition to or in lieu of the local override control switch control system is in the operational mode (e.g., during a 

inside the cabin overhead 18. With two local override movie), the display unit 10 is moved to the exposed position 

control switches, a passenger must place his finger over an for passenger viewing. In addition, during the operational 

aperture located on the back side of the display unit 10 and mode, the controller 44 enables the control signal line 48. 

over the aperture 18 located as shown in FIG. 2 in order to 35 This in turn enables the power circuit 52 to provide power 

move the display unit 10 between the exposed and stowed to the RPT switch 24. The operation of the RPT switch 24 

positions. This may have the advantage of reducing false is discussed below. 

actuations. Continuing to refer to FIG. 4, the anode terminal 32 of the 

FIG. 3A illustrates a side view of a local override control photodiode 26 and the resistor 54 are coupled to the power 

switch suitable for use with the present invention. In one 40 circuit 52. In the operational mode, the power circuit 52 

embodiment, the local override control switch comprises a typically provides 3.3, 5, or 12 volts, thus causing current to 

reflective phototransistor ("RPT") switch 24. Referring to flow in the photodiode 26. In response, the photodiode 26 

FIG. 3A, the RPT switch 24 includes a photodiode 26 and emits a light beam (preferably in the IR frequency range or 

a phototransistor 28 both enclosed within a housing 30, an more preferably about 900 nanometers) that passes through 

anode terminal 32, a cathode terminal 34, a collector termi- 45 the aperture 22 as shown by the dashed line 40 in FIGS. 3 A, 

nal 36, and an emitter terminal 38. The phototransistor 28 3B, and 3C. The phototransistor 28 is positioned such that its 

includes a base, a collector, and an emitter. The RPT switch base is aligned with the aperture 22. Normally, the pho- 

24 is mounted on the hidden side of the retract surface 20. totransistor 28 is off since its base is not exposed to the light 

The aperture 22 of FIG. 2 is cut out of the retract surface 20 beam. With the phototransistor turned off, the voltage on the 

near the display unit. The RPT switch 24 is aligned with the 50 input signal line 46 is pulled up "high" by the resistor 54. 

aperture 22 such that the path of a light beam 40, emitted The controller 44 monitors the "high" state on the input 

from the photodiode 26, passes through the aperture 22. The signal line 46 and remains in the status quo state since the 

RPT switch 24 is coupled to a control circuit (discussed RPT switch 24 is not activated. 

below) via terminals 32, 34, 36, and 38. In one embodiment, FIG. 5 illustrates the reflective phototransistor switch 

the light beam 40 is in the infrared ("IR") frequency range. 55 being activated by a person's finger 58 placed near the 

FIG. 3B illustrates a side view of another embodiment of aperture 22. In this embodiment, the person's finger 58 

a reflective phototransistor switch suitable for use with the provides the reflective surface for reflecting the light beam 

present invention. Referring to FIG. 3B, the RPT switch 24 40 back into the RPT switch 24. It must be noted that other 

is placed at an angle such that the light beam 40 emitted does reflective surfaces may be used to reflect the light beam 

not reflect back into the RPT switch 24 and falsely activate 60 emitted from the photodiode 26. Referring to FIG. 5, the 

it when a person or object is directly below the RPT switch photodiode 26 emits a light beam as shown by dashed line 

24. In this embodiment, a person places his finger at an angle 40. A person's finger 58 is placed near the aperture 22 to 

over the aperture 22 to activate the RPT switch 24. FIG. 3C provide a reflective surface for reflecting the light beam back 

illustrates a side view of yet a third embodiment of a into the RPT switch 24. The reflected light beam is shown 

reflective phototransistor switch suitable for use with the 65 by dashed line 60. The reflected light beam excites the base 

present invention. In this embodiment, the RPT switch 24 is of the phototransistor 28, thereby causing a base current to 

mounted inside the cabin overhead 18 substantially parallel flow and turning on the phototransistor 28. 
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Referring to FIGS. 4 and 5, with the phototransistor 28 
turned on, the voltage level on input signal line 46 drops 
from a logic "high" down to a logic "low" (about 0 volts). 
The controller 44 monitors and detects the logic "low" on 
the signal line 46. However, to prevent false actuations while 
people get in and out of their seats and brush past the RPT 
switch 24, the controller 44 continuously monitors and 
detects a logic "low" on the input signal line 46 for a 
predetermined period of time before asserting a signal on the 
output signal line 50. In one embodiment, the predetermined 


can then help the passenger out of his seat. Once the 
passenger is out of his seat or is situated back into his seat, 
the flight attendant can move the display unit back into the 
exposed position by again activating the local override 
control switch. In response, the display unit is moved back 
into the exposed position for viewing. 

By implementing the present invention, the (local and/or 
remote) override control switch is a highly reliable switch 
because it has no mechanical parts. Moreover, the override 


period of time ranges between V*-2 seconds, with 1 second 10 <* n * 01 c ™ * bemctfciUy sealed to prevent dirt 


15 


20 


25 


30 


being the preferred time period. However, any other time 
period may be used in lieu thereof. 

When the controller 44 continuously monitors and detects 
the logic "low" on input signal line 46 for the predetermined 
period of time, it asserts a signal on the output signal line 50. 
The output signal line 50 is coupled to the electric motor (not 
shown) of the display unit 10 for moving the display unit 
between the stowed position and the exposed position. For 
example, if the display unit 10 is in the exposed position, the 
asserted signal on the output signal line 50 causes the display 
unit 10 to move into the stowed position. Alternatively, if the 
display unit 10 is in the stowed position, the asserted signal 
on the output signal line 50 causes the display unit 10 to 
move into the exposed position. 

FIGS. 6 illustrates a block diagram of a vehicle entertain- 
ment control system 100 having local and remote override 
control switches for moving a plurality of display units 
between a stowed position and an exposed position. Refer- 
ring to FIG. 6, the vehicle entertainment control system 100 
includes remote override control switch panel 102 having a 
plurality of remote override control switches 104, 106, and 
108 for controlling zones 110, 130, and 150 respectively. 
Although the vehicle entertainment control system 100 of 
FIG. 6 has three zones, any number of zones greater than 35 
zero may be used. In the embodiment of FIG. 6, the remote 
override control switch panel 102 is located in the front, 
back, or any other part of the aircraft for easy access by a 
flight attendant. In an alternative embodiment, two remote 
override control switch panels are provided, one in the front 40 
of the aircraft for controlling a first set of zones and one in 
the back of the aircraft for controlling a second set of zones. 

Continuing to refer to FIG, 6, the remote override control 
switch 104 controls the movement of the display units in 
zone 110, Each zone may have one or more display units. In 45 
the embodiment of FIG. 6, zone 110 includes three display 
units 112, 118, and 124. In addition, each display unit 112, 
118, and 124 has a respective local override control switch 
114, 120, and 126 and a local control circuit 116, 122, and 
128 for providing local override control of the respective 50 
display units. In the embodiment of FIG. 6, each of the 
remote and local override control switches 104, 106, 108, 
114, 120, and 126 is the RPT switch 24 of FIGS. 3A, 3B, 3C, 
and 5. 

One application of the present invention will now be 55 
disclosed. If a passenger needs help out of his seat (e.g., 
handicapped person) during viewing of a movie on a display 
unit, the passenger may push the "help" button for a flight 
attendant. The flight attendant can, at that point, activate the 
remote override control switch to move the display units 60 
located in the passenger's zone into the stowed position. 
However, this may be annoying to other passengers because 
all of the display units within the zone will be stowed. The 


buildup within the switch. In one embodiment, the RPT 
switch 24 is a HOA1405 component, manufactured by 
Honeywell Corporation. 

While certain exemplary embodiments have been 
described and shown in the accompanying drawings, it is to 
be understood that such embodiments are merely illustrative 
of and not restrictive on the broad invention, and that this 
invention not be limited to the specific constructions and 
arrangements shown and described, since various other 
modifications may occur to those ordinarily skilled in the art. 
What is claimed is: 

1. A vehicle entertainment control system having a plu- 
rality of display units, comprising: 

a remote override control circuit capable of activating a 
remote signal for moving at least one of the plurality of 
display units between a first position and a second 
position; and 

a local display unit movement control circuit coupled to 
one of the plurality of display units, including 
a photodiode coupled to said local display unit move- 
ment control circuit, said photodiode configured to 
transmit a light beam capable of being reflected from 
a reflective surface near said photodiode to make a 
reflected light beam, and 
a photodetector coupled to said local display unit 
movement control circuit, said photodetector provid- 
ing a signal to said local display unit control circuit 
upon detection of said reflected light beam to move 
said one of the display units between said first 
position and said second position. 

2. The local override control switch of claim 1 wherein 
said reflective surface is a person's body part. 

3. The local override control switch of claim 1 wherein 
said reflective surface is a person's finger. 

4. The local override control switch of claim 1 wherein 
said first position is an exposed position, 

5. The local override control switch of claim 1 wherein 
said second position is a stowed position. 

6. The local override control switch of claim 1 wherein 
said light beam is in the IR frequency range. 

7. The local override control switch of claim 1 wherein 
said photodetector is a phototransistor. 

8. A method of moving a vehicle entertainment system 
display unit between a first position and a second position, 
the method comprising the steps of: 

providing a light beam; 

reflecting said light beam using a reflective surface; 

detecting said reflected light beam; 

providing a signal to a vehicle entertainment system 

display unit controller; and 
moving the vehicle entertainment system display unit 
from a first position to a second position. 

9. The method of claim 8 wherein said moving step 


flight attendant instead can stow only the display unit above 

the passenger's seat who needs help by activating the local 65 includes the step of moving the vehicle entertainment sys- 

override control switch. In response, the display unit is tem display unit from an exposed position to a stowed 

moved back into the stowed position. The flight attendant position. 
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10. The method of claim 8 wherein said moving step 
includes the step of rotating the vehicle entertainment sys- 
tem display unit from a stowed position to an exposed 
position. 

11. The method of claim 8 wherein said reflecting step 
includes the step of reflecting said light beam using a 
person's body part. 

12. The method of claim 8 wherein said reflecting step 
includes the step of reflecting said light beam using a 
person's finger. 

13. The method of claim 8 wherein said step of providing 
a light beam includes the step of providing an IR light beam. 

14. A local display unit movement control circuit for a 
vehicle entertainment system for moving a display unit, 
comprising: 

a controller coupled to the display unit; 

a photodiode coupled to said controller, said photodiode 
configured to transmit a light beam capable of being 
reflected from a reflective surface near said photodiode 
to make a reflected light beam; and 

a photodetector coupled to said controller, said photode- 
tector capable of detecting said reflected light beam, 
and said photodetector providing a signal to said con- 
troller for moving the display unit between a first 
position and a second position in response to detecting 
said reflected light beam. 

15. The circuit of claim 14 wherein said reflective surface 
is a person's body part. 


10 


15 


20 


16. The circuit of claim 14 wherein said reflective surface 
is a person's finger. 

17. The circuit of claim 14 wherein said light beam is in 
the IR frequency range. 

18. The local override control switch of claim 14 wherein 
said first position is an exposed position and said second 
position is a stowed position. 

19. The local override control switch of claim 14 wherein 
said first position is a stowed position and said second 
position is an exposed position. 

20. A local display unit movement circuit for retracting a 
vehicle entertainment system display unit into a cabin over- 
head of an aircraft, comprising: 

a control circuit; 

a photodiode coupled to said control circuit, said photo- 
diode configured to transmit an IR light beam, said IR 
light beam is reflected by a reflective surface to provide 
a reflected IR light beam; and 

a photodetector coupled to said control circuit, said pho- 
todetector detects said reflected IR light beam, and said 
photodetector provides a signal to said control circuit 
for rotating the vehicle entertainment system display 
unit from an expose position to a stowed position in 
response to said reflected IR light beam. 
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